Introduction
Surfactants are adjuvants that lower the surface tension between two liquids or between a liquid and a solid. Surfactants can improve efficacy of fungicides on crops and could reduce the rate and number of fungicide applications. Combining fungicides and surfactants may increase the efficacy of existing control options. However, since some fungicide-surfactant combinations have been reported to cause phytotoxicity, these compounds should be screened. This is the first year of a two-year study to evaluate commercial surfactants+captan for control of apple fruit rot and phytotoxicity.
Materials and Methods
The trial plot consisted of 9-year-old Redfree, Liberty, and Gold Rush trees on M9 rootstock at the ISU Horticulture Research Station, Ames, Iowa. Six non-ionic surfactants were compared, each with differing active ingredients (Table 1) . Each surfactant was applied alone or with captan (2.5 lb/acre). Controls were as follows: 1) unsprayed, 2) high rate of captan (5 lb/acre) with no surfactant, and 3) low rate of captan (2.5 lb/acre) with no surfactant, for a total of 15 treatments (Table 2) . Treatments were replicated four times in a completely randomized experimental design. Subplots consisted of five trees of a single cultivar, with the end trees in each subplot acting as guard trees.
Captan (4 lb/acre) plus vinegar was used as the first-cover spray for all treatments. Treatments were applied with a 25 gallon carboy and battery-operated pump every 14 days after the first-cover spray until harvest.
At harvest, three arbitrarily chosen branches/tree from three center trees were assessed for number of fruit with russeting. Significance of differences in the incidence of fruit russeting among treatments were determined using the PROC GLM statement in SAS program followed by a protected least significant difference test (P<0.05).
Results and Discussion
Fruit rot symptoms were not observed in the test plot. Apple russeting observed from surfactant+captan treatments did not differ from russeting in the high-captan-rate control (P>0.05). Only Bond+captan differed from the low-rate captan control and showed the highest percentage of russeting (Table 2 ). The surfactants Widespread Max, Regulaid, Attach, and Bond differed significantly from the non-spray control treatment. In conclusion, combinations of surfactants and captan may have potential for further studies aimed at increasing the efficacy of fungicides to control summer apple diseases. Captan 80WDG + Topsin M 4.5 FL 5 lb 2.10 a-e *After the first-cover spray, all treatments except the no-spray control were applied at intervals of 14 days. **Means followed by the same letter are not significantly different (P<0.05).
